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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device capable of minimizing light leakage due to an orientation 
defect of liquid crystal panel, eliminating effect of even minimized 
light leakage, preventing bright spot occurrence due to a short 
circuit defect and improving the display quality. 
SOLUTION: This device is provided with a scanning line drive 
circuit 2 outputting a sequential scan signal to the liquid crystal 
panel 1 arranging plural pixels consisting of R, G and B dots and a 
data line drive circuit 3 outputting a sampling signal with a fixed 
width simultaneously turning ON three switching elements 4Rk f 
4Gk and 4Bkn (k=1, 2,..., n) successively answering to a set of 
three dots of R, G and B, and display signals of respective dots of 
polarity inverted and supplied R, G, B are supplied by the polarities 
different in adjacent pixels each other. Further, in each pixel, the G 
dot is arranged on a center, and the green luminescent point is 
prevented, and the B dot is arranged on the position occurring the 
orientation defect. 




win 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display comprising: 

red and a pixel constituted by 3 green and blue dots — a sliding direction and a longitudinal direction — a 
liquid crystal display panel which each comes to carry out multiple arrays. 

a sliding direction and each longitudinal direction — a drive circuit which drives the ****** aforementioned 
pixel with voltage of reverse polarity to reference level, and drives the same pixel on voltage of reverse 
polarity to said reference level for every constant period. 

[Claim 2]A liquid crystal display having the following, and driving said sequence driving means on voltage of 
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reverse polarity to reference level by turns for every row, and driving the same sequence on voltage of -% 
reverse polarity to said reference level for every constant period. 

Red and a pixel constituted by 3 green and blue dots are a sliding direction m line and a liquid crystal 

display panel which comes to carry out longitudinal-direction n line disposition. 

A line driving means which drives a line of one line by said pixel at a time one by one. 

A sequence driving means which drives one row of n sequences of said longitudinal direction at a time one 
by one while said line driving means is driving one line. 

[Claim 3]A liquid crystal display, wherein a blue dot is arranged at the direction side which said each pixel 
is constituted from said 3 dots which adjoins in a longitudinal direction in the liquid crystal display 
according to claim 1 or 2, and an orientation defect produces. 

[Claim 4] A liquid crystal display, wherein a dot in the center with said each . green pixel is arranged in the 
liquid crystal display according to claim 3. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display which displays ah image with the 

display, element arranged with high density. 

[0002] 

[Description of the Prior Art]The outline of the structure of the active matrix type liquid crystal panel 
which displays full color video is shown in drawing 7 . In this figure, 50 is a glass substrate in which the data 
line 51 and the scanning line 52 have been arranged at matrix form. On this glass substrate 50, TFT(thin 
film transistor)53, 53 and — by which the source electrode was connected to the data line 51, and the gate 
electrode was respectively connected to the scanning line 52, and the picture element electrodes 54 and 
54 connected to that drain electrode and — are formed. 

[0003]55 is the glass substrate countered and fixed to the glass substrate 50, and the liquid crystal is 
enclosed with the gap of these glass substrates 50 and 55. 56 is a light filter, and R, G, and B counter each 
picture element electrode 54, and are arranged, each constitutes 1 dot, and it constitutes 1 pixel from 3 
dots, R, G, and B. 57 is the common electrode in which it was connected with the direct current voltage 
supply 58, and the fixed voltage Vcom was impressed. In such composition, the status signal from each 
data line 51 is impressed via TFT53 to each picture element electrode 54, and, thereby, an indicative data 
is written in each dot. 

[0004]Here, since ion collects on one side and deteriorates shortly after carrying out a direct-current 
drive, generally a liquid crystal panel reverses the polarity of the status signal impressed to a liquid crystal 
for every (every field) constant period of a certain, and is driven. These polarity reversals impress the fixed 
voltage Vcom to the common electrode 58 as mentioned above, make it reversed for every constant 
period, and perform polarity of the status signal Vi. By doing in this way, as shown in drawing 8 , the polarity 
(+ in a figure, -) of the difference voltage between a picture element electrode and a common electrode is 
reversed, and the polarity of the status signal impressed to a liquid crystal is reversed. 
[0005]In the former, there are some which perform polarity reversals for every field first as a method of 
these polarity reversals. This, for example at the time of the writing of the first field. It is a method which 
impresses large voltage (henceforth "voltage of +") to a picture element electrode to the voltage of a 
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Qpmmon electrode, impresses small voltage (henceforth "voltage of -") to a picture element electrode to 
the voltage of a common electrode, and impresses the voltage of + and - by turns in a similar manner 
henceforth at the time of the writing of the continuing field. This is called 1 V reversal and it is shown in the 
upper row of drawing 9 . In this method, the voltage of + and - does not become completely symmetrical, 
but there is a problem of being easy to produce a flicker (flicker). 

[0006]On the other hand, the 1H reversal shown in the middle of drawing 9 performs polarity reversals 
respectively for every (every pixel row) line corresponding to each scanning line. Namely, in the time of the 
writing of the first field, For example, as for the 2nd [ +] line, - and the 3rd line impress the voltage of + 
and — of the 1st line, and the 3rd [ +] line of - and the 2nd line is a method of - and — which impresses 
voltage and repeats the same polarity reversals as this henceforth the 1st line at the time of the writing of 
the next field. In this method, although a flicker is reduced, since an electric charge moves per line, there is 
a fault of being easy to generate the cross talk of a line writing direction. 

[0007]And 1 Dot reversal shown in the lower berth of drawing 9 performs polarity reversals respectively for 
every dot. Namely, impress polar voltage which is different also in a relation with which a vertical and 
horizontal dot at the time of the writing of the first field like a graphic display, and at the time of the writing 
of the continuing field. It is the method of impressing polar voltage which reverses the polarity of each dot 
and is different also in a relation with which a vertical and horizontal dot too. According to this method, a 
flicker is reduced, and since it is carried out between the dots which movement of an electric charge 
adjoins, there is an advantage of being hard to generate a cross talk, and it is generally used well. 
[0008] 

[Problem(s) to be Solved by the Invention]By the way, in 1Dot reversal mentioned above, since the polarity 
of the voltage impressed by the dots of adjoining right and left differs, between dots, an electric field arises 
and a liquid crystal inclines in the direction of this electric field. Thereby, when light should be interrupted, 
the phenomenon of the orientation defect (disclination) to which light leaks from the edge D of each dot as 
shown in drawing 10 arises. For this reason, shading leak light, covering the black light-shielding film of the 
shape of a lattice called a black stripe to a light filter is performed. 

[0009] However, the measure against an orientation defect of providing this light-shielding film reduced the 
numerical aperture of the liquid crystal panel, and had the problem that the fall of luminosity, degradation of 
image quality, etc. would be caused. Since it is easy to generate the defect for distribution and width of a 
black stripe must be enlarged when the potential difference between the polarity reversed especially is 
large, display quality is made to deteriorate remarkably. Therefore, in order to acquire a good picture, it is 
more effective to make the generating of an orientation defect itself into the minimum rather than taking 
the measure against an orientation defect which shades leak light. 

[0010]ln [ if a short defect occurs between the picture element electrodes of an adjoining dot when a liquid 
crystal panel is in no Moray white mode ] said 1Dot reversal, The voltage which should be impressed 
between shorting dots was offset, voltage was no longer impressed to the liquid crystal of this portion 
always, and it had become a result and a luminescent spot (always turned-on point) defect. This bright 
point defect is a serious problem in a display. 

[001 1]This invention was made in view of such a situation, and minimizes the optical leak by the orientation 
defect of a liquid crystal panel, and. It aims at providing the liquid crystal display which can raise display 
quality by also removing the influence of the optical leak made into the minimum, and preventing 
luminescent spot generating depended still worse [ the short circuit between either a central dot, right and 
left, or both dots ] red and among 3 green and blue dots. 
[0012] 

[Means for Solving the Problem]The invention according to claim 1 is provided with the following. 

red and a pixel constituted by 3 green and blue dots — a sliding direction and a longitudinal direction — a 

liquid crystal display panel which each comes to carry out multiple arrays. 

a sliding direction and each longitudinal direction — a drive circuit which drives the ****** aforementioned 
pixel with voltage of reverse polarity to reference level, and drives the same pixel on voltage of reverse 
polarity to said reference level for every constant period. 

[0013]And about red in each pixel, and three green and blue dots, the same polar voltage is impressed by 
this composition, and the polarity of this voltage becomes a mutually different thing in a relation with an 
adjoining pixel. And for every (every [ for example, ] field) constant period, the polarity of impressed 
electromotive force about each dot is reversed, and different polar driver voltage is again impressed about 
a dot in each pixel by the pixels which are the same and adjoin. 

[0014]Therefore, it becomes only what is located in an end which is each pixel that the polarity of a status 
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signal differs among ****** display elements in a scanning line direction, an orientation defect is each pixel 
and while occurs only in an end. It becomes only what is located in an end which is each pixel that the 
polarity of driver voltage differs among ****** dots by this, and an orientation defect arises only in this 
end. Even if a short defect occurs among three dots in each pixel between either a central dot, right and 
left, or both dots, since the polarity of impressed electromotive force is the same within each pixel, a 
voltage impressing stop to a liquid crystal of this portion can be avoided, and it does not become a bright 
point defect. 

[0015]Red and a pixel constituted by 3 green and blue dots the invention according to claim 2 A sliding 
direction m line and a liquid crystal display panel which comes to carry out longitudinal-direction n line 
disposition, While a line driving means which drives a line of one line by said pixel at a time one by one, and 
said line driving means are driving one line, A sequence driving means which drives one row of n sequences 
of said longitudinal direction at a time one by one is provided, and said sequence driving means is driven on 
voltage of reverse polarity to reference level by turns for every row, and the same sequence is driven on 
voltage of reverse polarity to said reference level for every constant period. That the polarity of driver 
voltage differs among ****** dots in a scanning line direction becomes only a dot located in an end which 
is each pixel by this, an orientation defect is each pixel and while occurs only in an end. Generating of a 
bright point defect is prevented without voltage impressing to a liquid crystal stopping, even if it depends 
badly [ a short circuit in each pixel ]. 

[0016]The invention according to claim 3 is characterized by arranging a blue dot at the direction side 
which said each pixel is constituted from said 3 dots which adjoins in a longitudinal direction, and an 
orientation defect produces in the liquid crystal display according to claim 1 or 2. And a display is made, 
without a defect's arising only about a blue display and a defect arising about other red and a green display 
by this composition. 

[001 7]The invention according to claim 4 is characterized by arranging a dot in the center with said each 
green pixel in the liquid crystal display according to claim 3. And by this composition, it is avoided certainly 
that a green display receives influence by an orientation defect, it will become always clear and a defect 
will arise only in a blue display. A major defect called a green luminescent spot is certainly prevented from 
the polarity of driver voltage in a green dot, and red on either side and a blue dot being the same also 
about a bright point defect. 
[0018] 

[Embodiment of the Invention]With reference to drawings, one embodiment of this invention is described 
below. Drawing 1 is a figure showing the outline composition of the liquid crystal display by one 
embodiment of this invention, the liquid crystal display of this figure is a display which displays full color 
video — a dot number — R, G, and B — each — VGA (Video Graphic array) of 640x480 — business — it 
is a active-matrix color liquid crystal display. 

[0019]In a figure, 1 horizontally (transverse direction in a figure) The scanning line H1, H2, — , Hm(s) (m= 
480) are data-line VR1, VG1, VB1, VR2, VG2, VB2, — , the liquid crystal panel in which VRn, VGn, and VBn 
(n= 640) have been arranged, and the dot was arranged corresponding to the crossing of these scanning 
lines and the data line perpendicularly (lengthwise direction in a figure). The dot arrangement in this liquid 
crystal panel 1 Data-line VR1, VR2, — , It has the form where the dot of B (blue) was arranged by the 
sequence in alignment with VRn at the dot of R (red), data-line VG1, VG2, — , the sequence in alignment 
with VGn in dot [ of G (green) ], and data-line VB1, VB2, — , the sequence in alignment with VBn. Thereby, 
in the center, the dot of R arranges the dot of G on left-hand side, it is arranged, the dot of B is arranged 
on right-hand side, and each pixel is constituted. 
[0020]Here, each dot is provided with the following. 

The switching elements 10, such as TFT connected with the scanning line Hi (i= 1, 2, — . m) as shown in 
drawing 2 . 

The liquid crystal layer 1 1 connected with the data line Vjk G = R. G, B, k= 1, 2, — , n) via it. 
And the status signal of the data line Vjk is impressed to the liquid crystal layer 1 1 by ON/OFF operation 
of the switching element 10 according to the scanning signal of the scanning line Hi. The light filter of R by 
above-mentioned arrangement, G, and B is provided in each dot, respectively, and the display element 
which displays each color is constituted. 

[0021]The numerals 2 of drawing 1 are the scanning line driving circuits constituted with the shift register 
of the scanning line H1, H2, — , m bit corresponding to Hm, the amplifier for level shifts, etc. Each bit 
output of the shift register of m bit is connected with the sequential scanning line H1, H2, — , Hm via 
amplifier, and this scanning line driving circuit 2 outputs the scanning signal (pulse signal) of prescribed 
width to the scanning line H1 of a display line, H2, — Hm one by one. Thereby, the above-mentioned 
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switchiQg element 10 in each dot of the pixel row which should write in an indicative data is made into an 
ON state. 

[0022]3 is the data line driving circuit constituted with the shift register of data-line VR1, VG1 and VB1, 
VR2, VG2 and VB2, — , n bit corresponding to each class of VRn, VGn, and VBn, the amplifier for level 
shifts, etc. Each bit output of the shift register of n bit is respectively connected with the switching 
element four R1 T 4G1 and four B1 f four R2, 4G2 and 4 B-2s, — , 4Rn, 4Gn, and 4Bn one by one, and this 
data line driving circuit 3 outputs the sampling signal of constant width one by one. Thereby, the data line 
driving circuit 3 sets simultaneously three switching element 4Rk, 4Gk, and 4Bk to ON or OFF one by one. 
[0023]Here the switching element four R1, 4G1, four B1, four R2, 4G2, 4 B-2, — , 4Rn, 4Gn, and 4Bn, 
Respectively, it is inserted between status signal line LR, LG, and LB and data-line VR1, VG1, VB1, VR2, 
VG2, VB2, — , VRn, VGn, and VBn. And when a sampling signal is outputted from the data line driving 
circuit 3, the signal acquired by the status signal lines LR, LG, and LB is respectively supplied to the data 
line VRk, VGk, and VBk simultaneously. 

[0024]The status signal lines LR, LG, and LB are signal wires in which the seal of approval of the signal 
which drives respectively R dot which constitutes each pixel of a display panel, G dot, and B dot is carried 
out. That is, the seal of approval of the following status signals is carried out to these status signal lines 
LR, LG, and LB. In the following explanation, + polarity and - polarity are the polarity on the basis of 
constant level Vcom (refer to drawing 7 and drawing 8 ). 

[0025]First, the seal of approval of the status signal of + polarity for displaying the 1st pixel (pixel of a high 
order end) of the 1st pixel row (the best pixel row) of a panel surface is carried out, Next, in order to 
display the 2nd pixel of the 1st pixel row - The seal of approval of the polar status signal is carried out, and 
the seal of approval of the 3rd and 4th — of the 1st pixel row and the signal for displaying the n-th pixel is 
hereafter carried out one by one with the polarity of +, - +, and — . Next, in order to display the 1st pixel 
of the 2nd pixel row - The seal of approval of the polar status signal is carried out, the seal of approval of 
the status signal of + polarity for next displaying the 2nd pixel of the 2nd pixel row is carried out, and it is 
the same hereafter. Next, after the display of the 1 field is completed, a seal of approval is carried out one 
by one with the case where the status signal of the next field mentions above, and reverse polarity. 
[0026]in addition — drawing 1 — R, G, and B — taking the response characteristic of a liquid crystal into 
consideration actually, although it is one status signal line about each — R, G, and B — the status signal 
which passed through the fixed processing which forms two or more status signal lines about each, and is 
called phase deployment is supplied. It supposes that explanation is advanced to below based on drawing 1 
made into one status signal line about R, G, and each in order to simplify explanation, and the composition 
which delivers the status signal which carried out phase deployment the contents of phase development 
processing is mentioned later. 

[0027]NRG(s) are the switching elements 5 and 5 and a signal wire of — which transmits an ON signal. 
From this signal wire NRG, the writing of the indicative data about 1 display line is completed, and the 
switching elements 5 and 5 and the signal which turns on — are supplied only minute time since the 
scanning signal was outputted to the next display line, until it impresses a status signal to the 1st pixel of 
this display line. 

[0028]The polarity of a status signal is the auxiliary-signal line formed corresponding to the group (the 
several-numbered pixel row Chuki's pixel, the even-numbered pixel) of the same pixel, and NRS1 and NRS2 
are connected with the odd-numbered data line and the even-numbered data line via the switching 
elements 5 and 5 and — , respectively. From these auxiliary-signals line NRS1 and NRS2, a different status 
signal fixed at polarity from the polarity of the status signal supplied to the group which is a pixel 
corresponding to during said minute time in each immediately before is supplied. 

[0029]The same polar voltage as the polarity of the status signal in each pixel of the next display line is 
impressed by the signal supplied from these signal wires NRG, auxiliary-signal line NRS1, and NRS2, and an 
electric charge is charged in each dot of this display line. Here, since said fixed status signal is supplied 
only between said minute time, the state of a liquid crystal layer does not change with these. And 
impression of the status signal to each dot is fully performed by the electric charge charged by doing in 
this way. 

[0030]Next, operation of the liquid crystal display by the above-mentioned composition is explained. This 
display action is illustrated to drawing 3 . First, from the scanning line driving circuit 2, it is outputted to the 
scanning line H1 by the scanning signal, and again, The seal of approval of the status signal of + polarity for 
displaying the 1st pixel (pixel of a high order end) of the 1st pixel row (the best pixel row) of a panel 
surface on the status signal lines LR, LG, and LB is carried out, and the data line driving circuit 3 outputs a 
sampling signal to the switching element four R1, 4G1, and four B1 simultaneously. Thereby, the pixel of the 
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1st pixel row of a panel surface and a high order end is displayed. 

[0031]Next, in order to display the 2nd pixel of the 1st pixel row (the best pixel row) of a panel surface on 
the status signal lines LR, LG, and LB - The seal of approval of the polar status signal is carried out, and 
the data line driving circuit 3 outputs a sampling signal to the switching element four R2, 4G2, and 4 B-2 
simultaneously. Thereby, the 1st pixel row of a panel surface and the 2nd pixel are displayed. Hereafter, the 
same process is repeated. 

[0032]And after display processing of all the pixels of the 1st pixel row of a panel surface is completed, 
next, From the scanning line driving circuit 2, it is outputted to the scanning line H2 by the scanning signal, 
and Status signal line LR, In order to display the 1st pixel (pixel of a high order end) of the 2nd pixel row of 
a panel surface on LG and LB - The seal of approval of the polar status signal is carried out, and the data 
line driving circuit 3 outputs a sampling signal to the switching element four R1, 4G1, and four B1 
simultaneously. Thereby, the pixel of the 2nd pixel row of a panel surface and a high order end is displayed. 
Hereafter, the display of the 2nd pixel row is performed in a similar manner. 

[0033]Next, an end of display processing of the 2nd pixel row will display the 3rd, the 4th, and — pixel row 
one by one hereafter. And an end of display processing of the 1 field will perform display processing of the 
next field like the above again. However, each pixel is driven with the front field and the signal of reverse 
polarity in this case. 

[0034]Thus, in the above-mentioned embodiment, a sliding direction and a longitudinal-direction 
********** pi xe | drive with the voltage of reverse polarity in display processing of the 1 field, respectively, 
and the same pixel drives with the voltage of reverse polarity for every field. 

[0035] By the way, in the above-mentioned embodiment, that driver voltage polarity with the dot which 
adjoins about each dot of R, G, and B differs becomes a dot located in the right and left of each pixel. 
Therefore, an orientation defect is generated only in the dot by the side of either right or left of each pixel. 
Although the side which this orientation defect generates changes with structures of a liquid crystal layer, 
as shown in drawing 4 , in this embodiment, it shall generate in a right-hand side dot (position in [ D ] a 
figure). And the dot of B is arranged at the dot of the right-hand side which this orientation defect 
generates. 

[0036]When a short defect occurs, and the polarity of impressed electromotive force differs between 
shorting dots, a bright point defect will occur, but in the above-mentioned embodiment, it is supposed that 
a polar status signal with same R in each pixel, G, and B of 3 dots is supplied. Therefore, about the dot of 
central G, it is always the same as that of the dot of R and G which the polarity of impressed 
electromotive force adjoins, and does not become a bright point defect. 

[0037]Here, generally, the sensitivity of human being's eyes is good to green (G), and bad to blue (B). For 
this reason, it is [ image quality ] better to display the dot of G clearly, and even if some defects arise in a 
display, the degree which degrades image quality compared with the case where a defect arises, in the dot 
of other R (red) and G is low [ the dot of B ]. Therefore, according to the dot arrangement of R in the 
above-mentioned liquid crystal panel 1, G, and B, by arranging the dot of G in the center, the orientation 
defect about a green display and a bright point defect are avoided, and can secure a clear display, and. The 
influence of degradation of image quality can be minimized by arranging the dot of B at the position which 
an orientation defect produces, thereby, the display quality of a liquid crystal panel can be boiled markedly, 
and can be raised. 

[0038]Next, the matter concerning the above-mentioned phase development processing is explained. First, 
the composition for transmitting a status signal is actually shown in drawing 5 . That is, the four status 
signal lines LR1-LR4, LG1-LG4, LG1 - LG4 are respectively provided to the indicative data of R, G, and B. 
[0039]And status signal line LR1 is connected with data-line VR1 in every four, VR5, VR9, and — one by 
one via the sample hold switch four R1, four R5, four R9, and — . It is connected with data-line VR2, VR3, 
and VR4 via the sample hold switch four R2, four R3, and four R4, and the status signal lines LR2-LR4 as 
well as the following are respectively connected with the data line in every four one by one. The status 
signal lines LG1-"LG4, LB1 - LB4 as well as the above are connected to each data line in every four one by 
one via each sample hold switch. 

[0040]In such composition, the phase expansion signals which performed phase development processing 
described below are supplied to each data line. The timing chart showing operation of phase deployment is 
shown in drawing 6 . Although this figure shows only status signal VID-R of R, other G, status signal VID-G 
of B, and phase deployment with the same said of VID-B are performed. As shown in a figure, the video 
signal (VID-R) supplied from the outside is the analog signal with which the information corresponding to 
each dot of R of the liquid crystal panel 1 is located in a line in series. Sample hold of this video signal is 
carried out in dot clock DC. And it develops to the indicative data which has the data length of the integral 
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noultiple of one cycle of dot clock DC, and the data for every fixed dot is changed into parallel four phase 
expansion-signals VID1-R-VID4-R. 

[0041]Thereby, 1st phase expansion-signals VID1-R becomes what developed the dot data of the 1st in 
the video signal of R, the 5th, the 9th, and — pixel eye to the indicative data which has the data length for 
dot clock DC4 cycle, respectively. Similarly, the 2nd, the 3rd, 4th phase expansion-signals VID2-R, VID3-R, 
and VID4-R also become what developed dot data to the indicative data of said data length every 4 pixels 
from the 2nd, the 3rd, and the 4th pixel respectively. Although the head position of each indicative data 
becomes what one cycle of dot clock DC shifted at a time like a graphic display as for, this head position 
shifted is in agreement with the phase expansion signals of each phase of R, G, and B. 
[0042] And supply phase expansion-signals VID1-R-VID4-R to the status signal lines LR1-LR4, phase 
expansion-signals VID1-G-VID4-G is supplied to the status signal lines LG1-LG4, and phase expansion- 
signals VID1-B-VID4-B is respectively supplied to the status signal lines LB1-LB4. Although the video 
signal was developed to the phase expansion signals of four phases as an example of phase deployment 
and here described the case where it supplied by four status signal lines, it is good also as performing 
other n phase development processings, forming the status signal line of n book, and supplying the phase 
expansion signals of each phase. 

[0043]In the above-mentioned embodiment, although the active-matrix color liquid crystal display for VGA 
was explained as an example, the liquid crystal display by this invention may be used for not only this but 
the display for other video sources, the display in which the display dot was arranged by the high density 
more than VGA, etc. According to 1Dot inversion driving at this time, the more dot arrangement density is 
high, the more the occurrence position of an orientation defect increases, but according to the inversion 
driving for every [ in this invention ] pixel, the occurrence position of an orientation defect can be carried 
out to dot arrangement density being high few, and desired luminosity, image quality, etc. can be secured. 
[0044] 

[Effect of the Invention]As opposed to the red who was adjacently provided according to this invention as 
explained above, and the liquid crystal display panel in which each pixel was constituted by the green and 
blue dot, Since polar driver voltage which is different by the pixels which are the same and adjoin about the 
dot in each pixel is supplied, the position from which the polarity of impressed electromotive force differs 
serves as only an end which is each pixel, an orientation defect is each pixel and while occurs only in an 
end. Thereby, one orientation defect will arise for every pixel, and the effect that the unexpected optical 
leak which makes image quality inferior can be minimized is acquired. 

[0045]since what is necessary will be to provide only to one dot for every pixel even if it faces providing a 
black stripe, the fall of luminosity can also be reduced and the effect that display quality can be boiled 
markedly and can be raised is acquired. 

[0046]Since the polarity of impressed electromotive force is the same within each pixel even if a short 
defect occurs among three dots in each pixel between either a central dot, right and left, or both dots, the 
voltage impressing stop to the liquid crystal of this portion can be avoided, and generating of a bright point 
defect can be prevented. Thereby, deterioration of the display quality by a bright point defect is also 
avoidable. 

[0047]According to the invention according to claim 3, since the blue dot has been arranged to the 
direction which the orientation defect of each pixel produces, the defect by an orientation defect arises 
only about a blue display. And even if some defects arise from the sensitivity of the eyes of human being 
who receives blue being low in a blue display, the degree which degrades image quality compared with the 
case where a defect arises, in other red or a green display is low. Therefore, the influence of the minimized 
orientation defect can be reduced further, and the effect of raising display quality further is acquired. 
[0048]According to the invention according to claim 4, since a green dot is arranged in the center of each 
pixel, a green display does not receive the influence by an orientation defect at all, but will become always 
clear. And from the sensitivity of the eyes of human being who receives green being good, image quality 
improves, so that a green display is clear. Therefore, the influence by an orientation defect can be 
removed, and also the effect that improvement in the display quality by clear green display can also be 
aimed at is acquired. 

[0049]And even if a major defect called a green luminescent spot is prevented certainly and a short defect 
arises from the polarity of the driver voltage in a green dot, and red on either side and a blue dot being the 
same, a clear green display is securable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline composition of the liquid crystal display by one embodiment of 
this invention. 

[Drawing 2] lt is a figure showing the composition of each dot of the liquid crystal panel 1 . 

[Drawing 3] It is a figure showing the polarity of the status signal impressed in the embodiment to each dot. 

[Drawing 4] It is a figure showing the situation of the orientation defect in the embodiment. 

[Drawing 5] It is a figure showing an example of the composition for transmitting the phase expansion 

signals which developed four phases of each status signal of R, G, and B. 

[Drawing 6] It is the timing chart which expressed operation of 4 phase deployment as an example of phase 
deployment. 

[Drawing 7] It is a figure showing the outline of the structure of an active matrix type liquid crystal panel. 
[Drawing 8] It is a figure showing the waveform of the status signal impressed in inversion driving. 
[Drawing 9] It is a figure showing the polarity of the status signal impressed in the various conventional 
polarity reversals to each dot. 

[Drawing 10] It is a figure showing the situation of the orientation defect in 1Dot reversal. 
[Description of Notations] 

1 Liquid crystal panel 

2 Scanning line driving circuit 

3 Data line driving circuit 

Four R1, 4G1, four B1 f — , 4Rn, 4Gn, 4Bn switching element 

5, 5 — Switching element 

H1, H2, — , Hm Scanning line 

LR, LG, and LB Status signal line 

VR1, VG1, VB1, — ( VRn, VGn, the VBn data line 
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